Contribution of degeneration of motor and sensory fibers to pain behavior and the changes in neurotrophic factors in rat dorsal root ganglion.
To elucidate the role of the degeneration of motor and sensory fibers in neuropathic pain, we examined the pain-related behaviors and the changes of brain-derived neurotrophic factor (BDNF) in the L4/5 dorsal root ganglion (DRG) and the spinal cord after L5 ventral rhizotomy. L5 ventral rhizotomy, producing a selective lesion of motor fibers, produced thermal hyperalgesia and increased BDNF expression in tyrosine kinase A-containing small- and medium-sized neurons in the L5 DRG and their central terminations within the spinal cord, but not in the L4 DRG. Furthermore, L5 ventral rhizotomy up-regulated nerve growth factor (NGF) protein in small to medium diameter neurons in the L5 DRG and also in ED-1-positive cells in the L5 spinal nerve, suggesting that NGF synthesized in the degenerative fibers is transported to the L5 DRG and increases BDNF synthesis. On the other hand, L5 ganglionectomy, producing a selective lesion of sensory fibers, produced heat hypersensitivity and an increase in BDNF and NGF in the L4 DRG. These data indicate that degeneration of L5 sensory fibers distal to the DRG, but not motor fibers, might influence the neighboring L4 nerve fibers and induce neurotrophin changes in the L4 DRG. We suggest that these changes of neurotrophins in the intact primary afferents of neighboring nerves may be one of many complex mechanisms, which can explain the abnormal pain behaviors after nerve injury. The ventral rhizotomy and ganglionectomy models may be useful to investigate the pathophysiological mechanisms of neuropathic pain after Wallerian degeneration in motor or sensory or mixed nerve.